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[0 0 0 6] 
[0 0 0 7] 

[M ^ 1- ^ ® ^m] 

"y:7h^it (Sit) " <Dm^i>mA-^nr=. Li^)^m:mnm^, mmmm^ 

t^MM, No.87-99, pl9-22(1999), M^«iWfe> ; SAE Technical Paper Series, 
1362(2000-01), K.Kwazu et al.] „ Sffili, ^M^, ffl?t^, U^^mRXJ^mm 
IS© 4 O^^ttg^ S:M V>r e> tlS-IBTf^S. 
[0 0 0 8] 

mtit^xiiki&.mt:$>^^<D<D. numti^^vK. mmthx "te»»;ig (uo 
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[0 0 10] 
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«2 9/ y>^#«ci:;Ky '?i/i5?>s^m!K^*^^;&»j, ^>^y>^#«:®^ 
« ^ >^ y jk y 1/ ^ >^BiiS)is^o 

^3 y >il##:®#:fcT{C> JKyx>^.5^;^:^8IS:tJf^yx-7^;l/#JB|*^P, 

^4 ^ J vy<D^mMt>\ ^ J vymmi^(D:^^riz^v=iiy^^jummRn:^ 

m&.±mt^:iiv>(vi/r:^-ht^nmmfpX'S.m^^t:im^iz^ ^jvyo 
*#«T^c^yxx7^;l/^flg^^J^JKyx-5^;l/=^flg;^,^e>JS;«l^<k^J^^^^l-5^^?«^ 
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m^^Mi>n, 000 — 50, 000, ;!KmaM*«3 0-7 ocDjKUxxT^^n/^ 

« 7 i^)^uy^-mmtih)^\ftyr:^-hm^2ma±m'r^^v>(i/iyy 

^-ht ©^tffiS 10 0 mmmizM LX. (c) ^ y y >#lp;K y 1/ ijr > tffll 
nnf- 5: 5 ~ 2 0 M»gp^;tt S r i: tt^^G JcSa«®Mfife%. 

« 8 ^7 izmmcommmmm^WLmmzmm l r s ^^^^So 

[0 0 12] 

9 izmmommm^ao 

mil ^jv>m^i^ii^. :iiv:t^i/rjv^uy (#iii^>n/ii5~7 5) 

V yrjizi-jvx'$>^zLii^i\^mi:t&m5izmm<DmM:^m. 

mi 2 ^mi^tl^. ^t/vy. h;i/x>, V V. t/^n/\^-»?-> 

mi 5 (a)>'U>^-«fl|^(b)>ry^7:t^-h»S:2m±;tf -5JKy>f y>> 

r^~Ni:©^tf««i ooMSaJ{c*fLT. (c)9y y^-hfapjKyc/i/^^St 

fl§l»«g^^^5'-2 OMSaJ^J&U mm^f^2 0~3 0«S%i:«;SJ;e);5:*(D 

^1 6 mQ\zmm<Dmmmmm^WLmm\zmm\^xtji^nm:^<D]Hmsx. 

[0 0 13] 

[^«(?>iijgo^]^] 
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CO 0 1 4] 
[0 0 15] 

*t<. 1 0-3 5 it^mSS*^i:^;«^*LV^„ 
[0 0 16] 

1-1 U > tfflg^!fez^g)#l'a 

B^*$^l*;v^ (i(P^, ^i/U'>-^h;i/n:>^ifT?CDSII^ttf=^-ejKy ^?l/^r>^fl§ 
llt>nSo ift^l^li. 1 5-4 OTCe^lCT. U>M^^<D^|§«^tf»lc*^g! 

3i<y '^udf >«jiiMl»«^^S:^tfi:3-&, 3 o~6 o^i^3@sM#-rs^ttca:y^f 

[0 0 17] 

A5 0 0 {mmmm^mm) ] ^m\^^:Lt.Ki:^m^-t^z.iiif^'^^:b. 
*^ y >m^^*^s:#^ES•e::&v^zl^:Je<^«l^#^cLT3Ky x>^.5^;i/^jigs.t)f 

;K y X - -r ;^^||;()^ b &SP<fc U <i:%iail>fyS/T:^-hSS: 
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3 mSIt ^ «^ S j: -9 J: U 0 * L V ^. 

[0 0 1 8] 

[0 0 19] 

1-2 mm:&m 

[0 0 2 0] 

1-2-1 ^jv ywtma^ 
3U:^5^n-A'S, h y7^;i/'>^>r;i/n-;i/iS5&^:^aJ4>S:iS«), ^SPi^tt y 

?aT'/<-;^ h^^sr^b. iDM-rsi:, 'm'm.xmm'^^'&.m.^M-t^n. 

[0 0 2 1] 
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[0 0 2 2] 
[0 0 2 3] 

-;i/A-20, '<A^->>l/L-30,. '<>«/jK-;I/L-50, KjU^-/l/l-75 [V^-Ttl*. 
[0 0 2 4] 

^l=fe lai 0 OM*S{C^bT, jtS. 5~5 0M»aJSf£, S^*L<ttlO-' 
3 0M*a5SST'*S„ 
[0 0 2 5] 
1-2-2 #y x>^'7^;i/#fHg 

;j< y X :^ 7^ A^fll t Xf^m r ;i/ n - ;i/ S: MS® x>^ 5^ ;i/f t 
)5 IS $ S ^ tc J: o T # e> 4x * o 
[0 0 2 6] 

Kit. u/\i7m. ^A^^jim. ri^\^ym. ra^^ym. -tAt/ym. K7=^:* 
WLisi,x:^-yh'ynymrj^}ioymmm^^mmiy9A^m. -fi/yit/um. T-v-j^i 
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^^iJ-fc Fn>f y7*>n/^, '^^-y-n K 07^1^:7 /\dp-i?-fci Kn h 

[0 0 2 7] 

zi-;i/, s;:^nif i/>ijfy >*'4r>i;:4--;K '<>^f>s;>*- 

[0 0 2 8] 
[0 0 2 9] 

m^^Mtl^4, 0 0 0-4 0, 000mm. ^f*b<til 5, 0 0 0-3 0, 0 
0 O^S©%0^:MV^S„ 
[0 0 3 0] 

tit. *^WJKy i>l/^i/#Jii!»5ig^©|gstK;®V^S3j<y:nX7^;i/=^flgCD7jc^ 
*#^LT«. #^C|5I^$tlSt;<Z)-e^i;&V^>b^ 2 O — S OmgKOH/g resin^lg 
*^^f^L<> 4 0~7 0mgK0H/g resin5g^;&t y l^V^„ 
[0 0 3 1] 

1-2-3 ^Ky X-T^/I/^Bi 
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[0 0 3 2] 

;j-dPi^>f K^:;^Dtri/>:4-:^-9->r K^ifS:M$4i:LT, MS®^^T'M-^$-&S 

li«iV\*^ mn. S!t¥^:»-^»*^4, 0 0 0 — 4 0, OOO^M, ^^b<ttl 
5, 0 0 0-3 0, 0 0 onm<D^<D^m^^So 
[0 0 3 3] 

SM^bTtt, #^C|S^$tle=b®1?^i&^^A^ 2 O — 8 OmgKOH/g resinjg^ 
b < , 4 0—70 BgKOH/g resin^^jfjt j; y ^ L V^. 
[0 0 3 4] 

1-2-4 >f y^7:»- h^S:2MlUii;&-r^iKU>fV->y»~h 

mt^>(l^tyr:^-hmi hV \/yP>(vyr:^-h. 4, 4' -VZ7 3i=./V:^3t 
>5^>f Vi/T^^^- ^i/i; U>$;>f yx>y:^__|.^ :?-:7^ l^>S;>r y ^/T*- 
^®^II^^#^^S;>r V S/T:^ - ; h y :7xn;i/^^>-4, 4' , 4" -h 
U-fy^>T:^-h, 1, 3, 5 - N y >r yjyr^M-'Oif^, 2, 4, 6-hU 
>('yt/y-^h h;i/x>. 4, 4' -i;:>i5^;i/i;:73ix;i/:ji^>-2, 2' , 5, 
5' — 5^h^>f yj/T:^- ^3&^if®3«JeA±(D>ry>>r*- hS&^f SsKU-f 

[0 0 3 5] 

:itie>(Z)-f ys/T*- hS^ 2MJ^Ji#l-S3Ky >ry>>r:^~ htt, y^>r 
t*^^>^->'i'^> ^^^-t.^, ?Sffi;)if^uy^, ^jiiuzf^y^ 
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[0 0 3 6] 

*^^MT'^, m^lt. A-yy^rD-7 5 0, 1^-8 0 0, |^DN-9 5 0, |^ 
DN-9 7 0, I^DN- 1 5-4 5 5 (JgA±, V^-rtl=fe;^H:$:>f >:^'ffc^Xmtt 
^iSife) , 7^X=Ei;a.-;i/L. I^N. imHL, I1N3 3 9 0 i&,±^ V%T*l 
tft^/t-fX^i^l/^t^ifciSI, i^a^fe) . ^?>^:^^-hD-l 0 2, 1^-2 0 2, 

1^- 1 1 0, iir- 1 2 3 N (js<_h, v%-rnfe^Bg^axm*tig, ^a^s) , nn 

:^-hEH, I^L, I^HL, 1^2 0 3 i}^±. VA-ftit, H^IcjKU l/^ >X||t± 
^iSife) , 5^0.^:^- hE-402-90T, H24A-90CX (M^t^ 

[0 0 3 7] 

[0 0 3 8] 
1-2-5 

$V^^^T'$>oT, |ffl2-f yi/r^- h«S:2MiJ*±;t"rSJKy>f y^T*- b 
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[0 0 3 9] 

t^imi 0 OMM^izMLX. M^, 5 0 0~i, 0 0 0M4aJ5Sfg, 

* L<tt6 0 0-8 0 0MSaJSSfflV^S3i:*«T*^S„ 
[0 0 4 0] 

1-2-6 ^mUm ^ K) 

[0 0 4 1] 

fll*^^«iS^J:»;jllinSiI>;fe<i:%iai OOMM®lc#LT. 5-3 

[0 0 4 2] 
1-2-7 -8>t{ci&gr[ 

Rit^izit. ^fkmm^Wimhx%^\,\ ^mmmtLxit. m^^r/i^y 

[0 0 4 3] 
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[0 0 4 4] 

5Si ^ T'^tt $ -fr 0 T' -5 „ 
[0 0 4 5] 

. :^mmmt>^ 5 O ~ l e O mgKOH/g resin^^^&t^f ^ 70—130 BgKOH/g 

resiiig^X)U»Jif*U<, ^flff*U 5«gK0H/g resin jetTSg*X^^b<, 9 
mgKOH/g resin&,-fmmii^^ *J^* LVa. 
[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 

iiA^e>;fcs^j:y^«;ns^i>^< i:t,iai 0 ommuK^hx. 5-3 cm* 
^SM. ^f^L<tt 10-20 

[0 0 4 9] 
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•y^ymmm) =1 OO : l-l OO : 2 0nmi)mtL<. l OO : 3~1 O 
.0:1 Ommi)^fft LV^„ 
[0 0 5 0] 

1-2-8 i^jKmm 
fly) yaLj-jutitif<Dr^ym. :ti^^;vmm. ±yy^ymm. i-y^ym^A 

m\^y.^:^tiiif. ^udiyKf^fSizm'mmm^tix\.^^^M<D^(D^. imxit. 
2ma±mmbx^\,\^:iti)^x^s>. 

[0 0 5 1] 

mm^m^^^m^ommAit. i&<Dmn<Dm'pmmizm^xm:M:m^-r^zt 
i)^x^^ i)K Jif y X X y^/immRtj^^ u ^^-v^/vmrnnj^ ^ -ss^ j; vmitti^ip 
j&<i:%iai 0 oM*asic*fLr> mm, o. oi-sM^aJM^ mtL< 
ito. 0 s^smMmmm. i:»;^*b<tto. o 7'-2M*aJssT'*5. 

[0 0 5 2] 

1-2-9 Em^f^ 

tifjjf y X— 7^;i/|itfl|*> e, J: U 3g«n-5ii>& < i: =b 1 Mmc>f y i/T^ 
M^Mfjiif^. ^mm^lzmULX, TO-IOO-CSS. ^f^L<«8 0~9 

s-csstcTo. 5~s\^mmm. »^v<iti--i. ^mmmm, mwhtj^H)^ 

[0 0 5 3] 
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[0 0 5 4] 

y> 2 0~4 OMigPS^^W* LV%o 
[0 0 5 5] 

mmmmita^m) icT#f?u 3 2 5>iyj/a.@S(Z)i^«itcj:»j5)g-tsri:ic 
<fc y#sibTfg«L. ^ '^y^^^')'yiy^ymmmm^^n^z.t.%^mi^ 
$>^. 

[0 0 5 6] 

(a) /t >r > df-^fli i: L T ^ X ^mAif^ - 30 TQicefey, 

0 0 0-5 0, 0 0 0, ;*C^^fiilf*^3 0-7 0<Z)a[i^3jfyx>^>r;i/^flg 

(b) >r y s/ y :^ - h S & 2 mEk±m -r^^V^fViyr^-h. 

[0 0 5 7] 
2-1 /W>jf~^fl§ 
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"c^^^). w^m^^mti^i, ooo~5o, oooTSb*;, immMii^zo--^ 

[0 0 5 8] 

S ^ y xX7^;i/^Jigtt, ±gB 1 - 1 - 2 IC ^ VNXM^t t J: ^ J&^ifett^ 

o 

[0 0 5 9] 

A>f ^^--^Jigi: bTMv^SJ^<y 3i:^7";i/«BI«, E^jK'J x>?.5^;b^||T'fe 
[0 0 6 0] 

-7 org^gr-fey. -30 — eoic^SA^if^K. -so — sor^ig 

[0 0 6 1] 

t. fc, ^jKU xx-5^;i/SJjJg©:$>^«tt. 1 , 0 0 0-50, 0 

oosigr-fe*;. 1, 0 0 0-3 5, o o o^itTbW^ l<, a, ooo~3o 
, 0 0 o@^*uyie^*Lv>. 

[0 0 6 2] 
[0 0 6 3] 

±IHJKy XX7^;i/SJfl|©:?K^a#ii: «> 3 0 — 70 mgKOH/g resin^lgT* 
* . 4 0-7 0 BgKOH/g resin@|iPj{>t^J *b<. 45 — 70 mgKOH/g resing^ 

[0 0 6 4] 

0-8 0m*%SS. «'*b<tt3 0-7 0«g%gM-e^-5, 

16 miiE#2 0 0 1 -3 1 0 8 4 3 0 
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[0 0 6 5] 

2-2 >f y$/r»~ KjSfe2MJgtJ:»-r&;KU>f y^T:»-K 

- -rvi/T:^- h«s:2MJe^±*-rsjj<y>fy>>T:^- ^mmmnmmf^ 

[0 0 6 6] 

>fy$/T:^- h^S:2MJK±#t-SJj<y>f ys/r:^-haibTtt, ±iHl- 1 
-4fCfeV>TM^tfe, i^r 2m&.±m't^:^V ^ t/T ^- h 

V ^ -r ti =fe M V ^ § 3. i: ^ S o 

[0 0 6 7] 

spicMLTs 0-1 2 ommmmm. ^f*L<ti4 2~i i sMsassMT-^s 

o 

[0 0 6 8] 

2-3 ^ y U >#1F3K U U » >MB§l»i|ife^ 
[0 0 6 9] 

'Y>^-«^fll&tjt^ye/ri^-hllS:2MJ£^±;t"rsjJ<y-f ys/T*- hoD-^tf 

M*l OOM*aJtC#LT, JKy '5'^^t>«Jfl||»i|g^5'-2 0M*Sl5S-S, 

[0 0 7 0] 
2-4 ^@^CDJ^-Q> 

[0 0 7 1] 
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. JKtS'itilLTtiFC (7:i-~K:*ry^) No.4-^1 2 — 1 4 s (2 5X:) 

2:«;S<I:9K:ilMf sz:i:3bW*Lv^. mmmmii\.x\t. JlgBl-2-5Tia 
M.hlL'^^m^ im^\t. n-^:f^y, n-/s:^-9'>, i/^u^^'^-y^ ^>if 

[0 0 7 2] 

3. :^^mm& 

[0 0 7 3] 

mi^^i 0-7 0 fimmm m^tm) . ^f*u<tt2 5-4 5fimmm (m^fm) 

i: S J: e) S r t ^ U V ^. 

[0 0 7 4] 
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[0 0 7 5] 

[0 0 7 6] 

[0 0 7 7] 

t.-f. jKUxXt^/I/jKU^T-;!/ C7=X^> No. 2200 ; JSS^^ ; U^^^V^U 

^ K i^mnm) 7. 0 g i:^ic:^e/i/> i^mm, 4 4 5 g) tfiic^a^. 
•yiym^^rn^^y\^mm mM3 3) 9. 0 st-ry^^ymmmo. 56g ( 

[0 0 7 8] 

v^uityjim m) m) 32. 5 g. (Rmmm) 

[0 0 7 9] 

^Mtc$&3 ittm©^/ vytfiiim\^t:^^v^u^ymmun^2 e 0 g$:-^tfjg 

?3lt§»i6 5 0 g5:#fc. 
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[0 0 8 0] 

[0 0 8 1] 
##Mi 

2 6 0 g ^i^timmm mm^mm4: o%) ^mt^^o 

[0 0 8 2] 

[0 0 8 3] 

a) A>r>^5f*-^J9g 

:**^:^fe#^:&^-4 ox:. t5t¥*^^^*A^ 3 , ooo, ;?K^«ffilf*^4 OmgKOH/ 

^=3pi^^^U>i;?>f y$/r:^- (5=a.^:^;-h ; E-402-90-T ; 

e) yviumnm 

mmm 2-7 ©^MM^^^tt, ^ 1 \z^^mmzm.\^M y ^-mmikxs^mm 
i^m^. ^omA.^<D^yuy\zmW'U^\^r=.^. mmmixm^t\.tcmmm. 
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[0 0 8 4] 
[0 0 8 5] 

) ^mmLt:i. 

[0 0 8 6] 

U>B##c-e^S/>^;i/;K-;i/A-20S:^2/U>4 ofiiSlcs e)lc^*L, 

^is#ff 1 T?#e>tifcigMig®f^t)y ^c:^^s/^>-?'®t)CDS:Mv^sJe^^ttll^6M2 

~7ii|g«llCLT, ^ 1 fC^-rMfife®M)^jS^ifef (H?^^2 5M*%) 
[0 0 8 7] 
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[0 0 8 8] 

ii) mm 

mmm 2-7 Rnjtmm 1 ~ a i^m^) *^*«f 3 0 ~ 4 0 

[0 0 8 9] 

iii) felgfi^M 

RH^^±) tpiz24:0\^mmnu 'to^mm^'r-zfmmnm^mmh. mm 

[0 0 9 0] 
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itmms 
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[0 0 9 1] 

mm) 

^i^}^%mmht:^^4 6mmmm^. sm^m^^^x. mm^^mvt^o 

[0 0 9 2] 

#Ma> (n)&m:$-^m^, ^mmm^mmm, no.87-99, pi9-22(i999){ciB 

[0 0 9 3] 
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